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PILOTS FOLE I N  OOLLJSION AVOIDANCE 

1.  PURFOSE. This advisory c i r c u l a r  is issued f o r  the  purpose of  a l e r t i n g  a l l  
p i l o t s  to t h e  p o t e n t i a l  hazards of midair c o l l i s i o n  and near  m i d a i r  c o l l i s i o n ,  
and emphasize those bas ic  problem areas r e l a t ed  to the  human c a u s a l  f a c t o r s  
where improvements in p i l o t  e d u c a t i o n ,  o p e r a t i n g  p r a c t i c e s ,  p r o c e d u r e s ,  and 
improved scanning techniques are needed to reduce midair c o n f l i c t s .  

2. CANCELLATION. AC 90-48B, P i l o t s 1  b l e  i n  Co l l i s ion  Avoidance, d a t e d  9/5/80 
is canceled. 

3,  BACKGROUND. 

a .  F r o m  1978 through October 1982 a total o f  152 m i d a i r  c o l l i s i o n s  (MAC) 
occurred i n  the  United S t a t e s  r e s u l t i n g  i n  377 f a t a l i t i e s .  Throughout t h i s  
approximate Eryear time period the year ly  s t a t i s t i c s  remained f a i r l y  c o n s t a n t ,  
with a recorded high of 38 accidents  i n  1978 and a l o w  of  25 i n  both 1980 and 
1981. During t h i s  same time p e r i o d  t h e r e  were 2,241 r e p o r t e d  nea r  m i d a i r  
c o l l i s i o n s  (NMAC) . S t a t i s t i c s  i n d i c a t e  t h a t  t h e  m a j o r i t y  o f  t h e s e  m i d a i r  
c o l l i s i o n s  and near midair c o l l i s i o n s ,  occurred i n  good weather  and d u r i n g  t h e  
hours of day l igh t .  

b. ?he FAA has introduced severa l  s i g n i f i c a n t  programs des igned  t o  reduce  
t h e  p o t e n t i a l  f o r  midair and near midair c o l l i s i o n s .  lbis d v i s o r y  c i r c u l a r  is 
bu t  one of those programs and is di rec ted  towards a l l  p i l o t s  o p e r a t i n g  i n  t h e  
National Airspace System, with emphasis on the  need f o r  recognit ion of the  human 
f a c t o r s  associa ted  w i t h  midair c o n f l i c t s .  

4.  ACTION. ?he following areas  warrant special a t t e n t i o n  a d  continuing acti.on 
on mt of all  p i l o t s  to avoid t h e  p o s s i b i l i t y  of  becoming involved i n  a  
midair con£ l i c t  . 

a .  "See and Avoid" Concept. 

( 1 )  The f l i g h t  r u l e s  p r e s c r i b e d  i n  P a r t  91 o f  t h e  F e d e r a l  A v i a t i o n  
Regu la t ions  (FAR) set  f o r t h  t h e  concep t  o f  "See and Avoid." T h i s  concept  
r e q u i r e s  t h a t  v i g i l a n c e  s h a l l  be main ta ined  a t  a l l  times, by e a c h  p e r s o n  
operat ing an a i r c r a f t ,  regardless  o f  vhether the o p e r a t i o n  is conducted under 
Instrument F l i g h t  Rules (IFR) or Visual F l i g h t  Rules (VFR). 

( 2 )  P i l o t s  should also keep i n  mind t h e i r  r e s p o n s i b i l i t y  f o r  mnt inuously  
maintaining a v i g i l a n t  lookout regardless  of the  type of a i r c r a f t  be ing flown. 
Remember t h a t  mst MAC accidents  and r e p o r t e d  NMAC i n c i d e n t s  occur red  d u r i n g  
good VFR weather condit ions and during the  hours of dayl ight .  



b. Visual S c m i n q .  

( 1 )  P i l o t s  shquld remain c o n s t a n t l y  a l e r t  to a l l  t r a f f i c  movement w i t h i n  
t h e i r  f i e l d  of v i s iod ,  as w e l l  as p e r i o d i c a l l y  scann ing  t h e  e n t i r e  v i s u a l  f i e l d  
o u t s i d e  s f  t h e i r  a i r c r a f t  to ensure d e t e c t i o n  of  c o n f l i c t i n g  t r a f f i c .  Remember 
t h a t  the  performance c a p a b i l i t i e s  of  many a i r c r a f t  , i n  both  speed and r a t e s  of 
c l i m b / d e s c e n t ,  r e s u l t  i n  h igh c l o s u r e  r a t e s  l i m i t i n g  t h e  time a v a i l a b l e  f o r  
de tec t ion ,  dec i s ion ,  and evasive ac t ion .  (See the  "Distance-Speed-Time" c h a r t  i n  
Appendix 1. ) 

( 2 )  The p r o b a b i l i t y  of spot t ing  a po ten t i a l  c o l l i s i o n  t h r e a t  i n c r e a s e s  wi th  
t h e  t i m e  spent  looking ou t s ide ,  but  ~ r t a i n  techniques may be used to i n c r e a s e  t h e  
e f fec t iveness  of the  scan time. me human eyes t e d  to focus somewhere, even i n  a 
f e a t u r e l e s s  sky. I n  o rde r  to be mst e f f e c t i v e ,  the  p i l o t  should s h i f t  glances and 
r e f o c u s  a t  i n t e r v a l s .  Most p i l o t s  do t h i s  i n  t h e  p r o c e s s  o f  s c a n n i n g  t h e  
instrument panel,  bu t  it is also important to focus o u t s i d e  to set up t h e  v i s u a l  
system f o r  e f f e c t i v e  t a r g e t  acquis i t ion .  

( 3 )  P i l o t s  should also r e a l i z e  t h a t  t h e i r  eyes may r e q u i r e  s e v e r a l  seconds  
to refocus when switching ~iews between items i n  the  cockpit  and d i s t a n t  o b j e c t s .  
Proper scanning requ i res  the  c o n s t a n t  s h a r i n g  o f  a t t e n t i o n  wi th  o t h e r  p i l o t i n g  
t a s k s ,  thus it is e a s i l y  degraded by such psychophysio logica l  c o n d i t i o n s  such as 
f a t i g u e ,  boredom, i l l n e s s ,  anxiety,  or preoccupation. 

( 4 )  E f f e c t i v e  s c a n n i n g  is a c c o m p l i s h e d  w i t h  a s e r i e s  o f  s h o r t ,  
regularly-spaced eye mvements t h a t  b r i n g  s u c c e s s i v e  a r e a s  of the sky i n t o  t h e  
c e n t r a l  v i sua l  f i e l d .  Each mvement should not exceed 1 0  d e g r e e s ,  and each a r e a  
should be &sewed f o r  at  l e a s t  1 second to enable de tec t ion .  Although h o r i z o n t a l  
back-and-forth eye movements seem p r e f e r r e d  by most p i l o t s ,  each p i l o t  should  
develop a scanning p a t t e r n  that is mst comfortable and then adhere to it to assure 
optimum scanning. 

( 5 )  Per iphera l  v i s ion  can be mst useful  i n  spo t t ing  c o l l i s i o n  t h r e a t s  from 
o t h e r  a i r c r a f t .  Each t i m e  a s c a n  is s topped and t h e  eyes  a r e  r e f o c u s e d ,  t h e  
per iphera l  v i s ion  takes  on mre importance because it is through t h i s  element t h a t  
movement is detected.  Apparent mvement is almost always the  f i r s t  perception of a 
c o l l i s i o n  t h r e a t  and probably the  mst important, because it is the  d i scovery  of a 
t h r e a t  t h a t  t r i g g e r s  the  events leading b proper evasive ac t ion .  It is e s s e n t i a l  
to remember, however, t h a t  i f  another a i r c r a f t  appears to have no r e l a t i v e  motion , 
it is l i k e l y  tx~ be on a c o l l i s i o n  course with you. I f  the  o the r  a i r c r a f t  shows no 
l a t e r a l  or v e r t i c a l  mot ion,  b u t  is i n c r e a s i n g  i n  s i z e ,  t a k e  immediate e v a s i v e  
a c t  ion. 

( 6 )  Visual search a t  night  depends almost e n t i r e l y  on p r i p h e r a l  v is ion .  I n  
o rde r  to perceive a v e r y  dim l i g h t e d  o b j e c t  i n  a c e r t a i n  d i r e c t i o n ,  t h e  p i l o t  
should not look d i r e c t l y  a t  the  o b j e c t ,  but  scan t h e  a r e a  a d j a c e n t  to it. S h o r t  
s t o p s ,  o f  a few s e c o n d s ,  i n  each s c a n  w i l l  h e l p  to d e t e c t  t h e  l i g h t  and i t s  
movement. 

( 7) Lack of br ightness  and color con t ras t  i n  daytime and c o n f l i c t i n g  ground 
l i g h t s  at n ight  increase  the  d i f f i c u l t y  of de tec t ing  o t h e r  a i r c r a f t  . 

( 8 )  P i l o t s  are reminded of the  requirement to move o n e ' s  head i n  o r d e r  t o  
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search around t h e  p h y s i c a l  o b s t r u c t i o n s ,  such a s  door  and window p o s t s .  The 
doorpost can cover a cons ide rab le  m o u n t  of  sky ,  b u t  a s m a l l  head mvement  may 
uncover an a rea  which might be concealing a t h r e a t .  

c. Clearing Procedures. 

( 1 ) P i l o t s  should : 

( i) Prior to tax i ing  onto a runway or landing a r e a  f o r  t a k e o f f  , s c a n  
t h e  approach areas  f o r  p s s i b l e  l a n d i n g  t r a f f i c  by maneuvering t h e  a i r c r a f t  to 
provide a c l e a r  view of such areas. I t  is imIprtant  t h a t  t h i s  be a c m p l i s h e d  even 
though a t a x i  or takeoff clearance has been received. 

( i i )  During cl imbs and d e s c e n t s  i n  f l i g h t  c o n d i t i o n s  which p e r m i t  
v i s u a l  d e t e c t i o n  of  o t h e r  t r a f f i c ,  e x e c u t e  g e n t l e  banks l e f t  and r i g h t  a t  a 
frequency which p r m i t s  continuous v i sua l  scanning of the a i rspace  about them. 

( iii) Execute  a p p r o p r i a t e  c l e a r i n g  p rocedures  be f  ore a l l  t u r n s ,  
abnormal maneuvers, or acrobatics .  

d. Airsmce. F l i a h t  Rules. and -rat ional  Environment. 

( 1 )  P i l o t s  should be aware of the  type of a i rspace  i n  which t h e y  i n t e n d  to 
opera te  i n  order  to comply wi th  t h e  f l i g h t  r u l e s  a p p l i c a b l e  to t h a t  a i r s p a c e .  
Aeronautical information concerning the  National Airspace System is disseminated by 
t h r e e  methods: aeronaut ica l  c h a r t s  ( p r i m a r y )  ; t h e  Airman ' s I n f o r m a t i o n  Manual 
( A I M ) ;  and the  Notices to Airmen (NOTAM) system. The general  operat ing and f l i g h t  
r u l e s  governing the  operat ion of a i r c r a f t  within the  United S t a t e s  are contained i n  
P a r t  91 of the FAR. 

( 2 )  P i l o t s  should: 

( i )  Use cur ren t ly  e f f e c t i v e  aeronaut ica l  c h a r t s  f o r  the  route  or a rea  
i n  which they intend to operate. 

( i i) Wte and understand t h e  a e r o n a u t i c a l  legend and c h a r t  symbols 
r e l a t e d  to a i rspace  information depicted on aeronaut ica l  cha r t s .  

( iii ) Develop a m r k i n g  knowledge o f  t h e  v a r i o u s  a i r s p a c e  segments,  
including the  v e r t i c a l  and hor izonta l  boundaries. 

( i v )  Develop a wxking knowledge of the  s p e c i f i c  f l i g h t  ru les  (FAR 91) 
governing opera t ion  of a i r c r a f t  within the  various airspace segments. 

( v )  UsetheAIM. T n e B a s i c F l i g h t I n f o r m a t i o n  andATC Procedures  
descr ibe  the  a i rspace  segments and the  basic p i l o t  r e s p o n s i b i l i t i e s  f o r  o p e r a t i n g  
i n  such airspace.  

( v i )  Contact the  nea res t  FAA Fl igh t  Service  S t a t i o n  f o r  any p e r t i n e n t  
NOTAMS pe r t a in ing  to t h e i r  a rea  of operat ion.  
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(3) Pilots should also be familiar w i t h ,  and exercise caution, i n  those 
operational environments where they may expct to find a high mlume of t r a f f i c  or 
special types of aircraft operation. These areas include Terminal Radar Service 
Areas ( T R S A ' s ) ,  a i rport  t r a f f i c  patterns, particularly a t  airports without a 
control tower; airport traffic areas (below 3,000 fee t  above the surface w i t h i n  
five statute miles of an airport w i t h  an operating control tower); terminal control 
areas; control zones, including any extensions; Federal airways; vicinity of VOR1s; 
restricted areas; warning areas ; a l e r t  areas ; Military Operating Areas (MOA) ; 
intensive student jet training areas; mili tary low-level high-speed training 
routes; instrument approach areas; and areas of high density jet arrival/departure 
routings, especially i n  the vicinity of major terminals and military bases. 

e. Use of Communications Equipnent and A i r  Traffic advisory Services. 

( 1 ) One of the major factors contributing to the l ikel ihood of NMAC 
incidents i n  terminal areas tbst have an operating air  traffic control ( A X )  system 
has been the mix of Imown arriving and departing a i r c ra f t  w i t h  unknown t r a f f i c .  
The known aircraft are generally i n  radio contact w i t h  the controlling f a c i l i t y  
(local, approach, or departure control) and the other a i rc raf t  are neither i n  
two-way radio contact nor identified by ATC a t  the time of the NMAC. This 
precludes ATC f r m  issuing traffic advisory information to either aircraft . 

( 2 )  Although p i lo t s  should adhere to  the necessary communications 
requirements when operating VFR, they are also urged to take advantage of the a i r  
t raff ic  advisory services available to VFR aircraft. 

( 3) Pilots should: 

( i )  Use the AIM. 

( A )  The basic AIM contains a section dealing wi th  services available 
t o  p i lo ts ,  including information on VFR advisory s e r v i c e s ,  radar t r a f f i c  
information services for VFR pilots, and recommended traffic dvisory practices a t  
nontower airports. 

( B )  The a i r p r t / f a c i l i t y  directory contains a list of a l l  major 
airports showing the services available to pilots and the applicable communication 
frequencies. 

(ii) Develop a w r k i r q  knowledge of those facil i t ies poviding traffic 
advisory services ard  the area i n  ~ i c h  they give these services. 

(iii) Ini t ia te  radio contact w i t h  the appropriate terminal radar or 
nonradar facility h e n  operating w i t h i n  the perimeters of the advertised service 
areas or wi th in  15 miles of the facility h e n  no service area is specified. 

( iv )  When it is not practical to in i t ia te  radio contact for t r a f f i c  
information, at  least mnitor the appropriate f a c i l i t y  communication frequency, 
particularly when operating i n  or through arrival/departure routes and instrument 
approach areas. 
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( v )  Remember t h a t  c o n t r o l l e r  observation of a i r c r a f t  i n  the t e r m i n a l  
a rea  is o f t e n  l imi ted  by d i s t a n c e ,  d e p t h  p e r c e p t i o n ,  a i r c r a f t  c o n s p i c u i t y ,  and 
o t h e r  normal v i s u a l  a c u i t y  problems.  L i m i t a t i o n s  of  r a d a r  (when a v a i l a b l e ) ,  
t r a f f i c  volume, c o n t r o l l e r  workload,  unknown t r a f f i c ,  etc . , may p r e v e n t  t h e  
c o n t r o l l e r  from providing t imely t r a f  f i e  advisory information. T r a f f i c  a d v i s o r i e s  
a r e  secondary to the  c o n t r o l l e r s '  primary d u t i e s  (which a r e  s e p a r a t i n g  a i r c r a f t  
under t h e i r  cont ro l  a d  issuing s a f e t y  advisor ies  d e n  aware of s a f e t y  con£ l i c t s  ) . 
Therefore, the  p i l o t  is responsible f o r  seeing and avoiding o the r  t r a f f i c .  T r a f f i c  
advisor ies  should be requested and used when ava i l ab le  to a s s i s t  t h e  p i l o t  t o  see 
and avoid o the r  t r a f f i c  by a s s i s t i n g ,  but  not s u b s t i t u t i n g  in  any way, the p i l o t ' s  
own v i sua l  scanning. I t  is important to remember t h a t  d v i s o r i e s  k i c h  a i r  t r a f f i c  
con t ro l  may provide are not intended to lessen  i n  any manner the  p i l o t ' s  obl iga t ion  
to  properly scan to see and avoid t r a f f i c .  

f .  Airmrt T r a f f i c  Pat terns .  

( 1 ) A s i g n i f i c a n t  number of  m i d a i r  c o l l i s i o n s ,  a s  w e l l  a s  nea r  m i d a i r  
c o l l i s i o n s ,  have occurred wi th in  the  t r a f f i c  p a t t e r n  environment. 

( 2 )  P i l o t s  should: 

( i )  When operat ing a t  tower -con t ro l l ed  a i r p o r t s ,  m a i n t a i n  two-way 
rad io  contac t  with the  tower while wi th in  t h e  a i r p o r t  t r a f f i c  a r e a .  Make e v e r y  
e f f o r t  t o  see and properly avoid  any a i r c r a f t  p o i n t e d  o u t  by t h e  tower, o r  any 
o t h e r  a i r c ra f t .  which may be i n  the  area  and unknown to the  t o w e r .  

( i i)  When enter ing  a known t r a f f i c  p t t e r n  a t  a nontower a i r p o r t ,  keep 
a sharp lookout f o r  o the r  a i r c r a f t  i n  t h e  p a t t e r n .  E n t e r  t h e  p a t t e r n  i n  l e v e l  
f l i g h t  and allow plenty  of spacing to avoid overtaking or cu t t ing  any a i r c r a f t  o u t  
of  the  pa t t e rn .  

(iii) When approaching an u n f a m i l i a r  a i r p o r t  f l y  o v e r  or circle t h e  
a i r p o r t  a t  l e a s t  500 f e e t  above t r a f f i c  pa t t e rn  a l t i t u d e  ( u s u a l l y  a t  2,000 f e e t  or 
more above the  su r face )  to  observe the  a i r p o r t  l a y o u t ,  any l o c a l  t r a f f i c  i n  t h e  
a rea ,  and t h e  wind and t r a f f i c  d i r e c t i o n  i n d i c a t o r s .  Never descend i n t o  t h e  
t r a f f i c  p a t t e r n  from d i r e c t l y  above the  a i r p o r t .  

( i v )  Be  p a r t i c u l a r l y  a l e r t  b e f o r e  t u r n i n g  to t h e  base  l e g ,  f i n a l  
approach course,  and during the f i n a l  approach to landing. A t  nontower a i r p o r t s ,  
avoid enter ing  the t r a f f i c  pa t t e rn  on the base leg  or f rom a s t r a i g h t - i n  approach 
to  the  landing runway. 

( v )  Compensate f o r  b l i n d  s p o t s  due to a i r c r a f t  d e s i g n  and f l i g h t  
a t t i t u d e  by moving your head or maneuvering the  a i r c r a f t .  

g. Flying I n  Formation. 

( 1 )  Several  midair c o l l i s i o n s  have occurred which involved a i r c r a f t  on t h e  
same mission, with each p i l o t  aware of the o t h e r ' s  presence. 

( 2 )  P i l o t s  d o  are required,  by the  nature o f  t h e i r  o p e r a t i o n s ,  to f l y  i n  
p a i r s  or i n  formation are cautioned to: 
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( i ) Recognize the  high s t a t i s t i c a l  p r o b a b i l i t y  of  t h e i r  involvement 
i n  midair c o l l i s i o n s .  

( i i)  Make s u r e  t h a t  adequate p r e f l i g h t  p repara t ions  are made and t h e  
procedures to be followed are understood by all p i l o t s  intending to p a r t i c i p a t e  i n  
t h e  mission. 

( i i i )  Always keep t h e  o t h e r  a i r c r a f t  i n  s i g h t  d e s p i t e  p o s s i b l e  
d i s t r a c t i o n  and preoccupation with o the r  mission requirements. 

( i v )  Avoid a t t e m p t i n g  fo rmat ion  f l i g h t  w i t h o u t  h a v i n g  o b t a i n e d  
i n s t r u c t i o n  and a t t a i n e d  the  s k i l l  necessary f o r  conducting such operat ions.  

h. F l igh t  I n s t r u c t o r s ,  P i l o t  Daminers,  and Persons Acting A s  Sa fe ty  P i l o t s .  

( 1 ) The importance of f l i g h t  i n s t r u c t o r s  t r a i n i n g  p i l o t  app l i can t s  to devote 
maximum a t t e n t i o n  to c o l l i s i o n  avo idance  while conduc t ing  f l i g h t  o p e r a t i o n s  i n  
today ' s  increasing air t r a f f i c  environment cannot be overemphasized. 

( 2 )  F l i g h t  i n s t r u c t o r s  should  set an example by c a r e f u l l y  o b s e r v i n g  a l l  
r e g u l a t i o n s  and recogn ized  s a f e t y  p r a c t i c e s ,  s i n c e  s t u d e n t s  c o n s c i o u s 1  y and 
unconsciously imi ta te  the  f ly ing  h a b i t s  of their i n s t r u c t o r s .  

( 3 )  F l i g h t  i n s t r u c t o r s  and persons ac t ing  as s a f e t y  p i l o t s  should: 

( i )  Guard a g a i n s t  p r e o c c u p a t i o n  d u r i n g  f l i g h t  i n s t r u c t i o n  to t h e  
exclusion of maintaining a constant  v ig i lance  f o r  o the r  t r a f f i c .  

( i i)  Be p a r t i c u l a r l y  alert during the  conduct of simulated i n s t r u m e n t  
f l i g h t  where the re  is a tendency to "look inside." 

(iii) Place spec ia l  t r a i n i n g  emphasis on those b a s i c  problem a r e a s  of 
concern mentioned i n  t h i s  d v i s o r y  c i r c u l a r  kere  improvements i n  p i l o t  e d u c a t i o n ,  
o p e r a t i n g  p r a c t i c e s ,  p r o c e d u r e s ,  and t e c h n i q u e s  are needed to reduce  m i d a i r  
c o n f l i c t s .  

( i v )  r jot ify the  m n t r o l  t o w e r  opera tor ,  a t  a i r p o r t s  where a tower is 
manned, regarding s tudent  f i r s t  solo f l i g h t s .  

( v )  Explain the  a v a i l a b i l i t y  of  and encourage  t h e  use  of expanded 
rada r  services f o r  a r r i v i n g  and depart ing a i r c r a f t  a t  terminal a i r p o r t s  where t h i s  
service is ava i l ab le ,  as w e l l  as, the  use of radar  t r a f f i c  a d v i s o r y  s e r v i c e s  f o r  
t r a n s i t i n g  terminal a reas  or f ly ing between en-route p i n t s .  

( v i )  Understand and e x p l a i n  t h e  l i m i t a t i o n s  o f  r a d a r  t h a t  may 
f r e q u e n t l y  l i m i t  or p r e v e n t  t h e  i s s u a n c e  of  r a d a r  a d v i s o r i e s  by a i r  t r a f f i c  
c o n t r o l l e r s  ( r e f e r  to A I M ) .  

I 4 ) P i l o t  examiners should : 

( i )  During any f l i g h t  t e s t ,  d i r e c t  a t t e n t i o n  to t h e  a p p l i c a n t ' s  
v i g i l a n c e  o f  o t h e r  a i r  t r a f f i c  and an adequa te  c l e a r a n c e  of t h e  a r e a  b e f o r e  
performing any f l i g h t  maneuver. 
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(ii) Direct a t t e n t i o n  to the  a p p l i c a n t ' s  knowledge of t h e  a i r s p a c e ,  
ava i l ab le  FAA a i r  t r a f f i c  se rv ices  and f a c i l i t i e s ,  e s s e n t i a l  r u l e s ,  good o p e r a t i n g  
p r a c t i c e s ,  procedures, and techniques t h a t  are necessary to achieve high s t a n d a r d s  
of a i r  safe ty .  

i. Scan T r a i n i n g .  The A i r c r a f t  Owners and P i l o t s  A s s o c i a t i o n  (AOPA) A i r  
Sa fe ty  Foundation has developed an excel lent  educational  program designed t~ inform 
p i l o t s  on e f f e c t i v e  v i sua l  scan techniques. A l l  p i l o t s  a r e  encouraged to a t t e n d  
FAA/industry sponsored s a f e t y  meetings h i c h  f e a t u r e  t h i s  program. The program, 
c a l l e d  "Take Two and See , "  is a v a i l a b l e  on l o a n  th rough  t h e  AOPA A i r  S a f e t y  
Founda t ion ,  7315 Wisconsin  Avenue, Bethesda ,  Mary land  20814 .  F o r  f u r t h e r  
information on the a v a i l a b i l i t y  of this or any o t h e r  Acc iden t  P r e v e n t i o n  Program 
deal ing  with c o l l i s i o n  avo idance ,  i n t e r e s t e d  p e r s o n s  may c o n t a c t  t h e  Accident  
P r e v e n t i o n  S p e c i a l i s t  a t  any FAA Genera l  A v i a t i o n  District O f f i c e  or F l i g h t  
Standards District Off ice .  

Director of Flight Operations 
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AC 90-48C 
Appendix 1 

DlSTAHl 
MPH) 

I 0  miles 

6 miles 

5 miles 

4miles 

E - ! - 
6 0 C  - 
SEC 

60  

36 

30 

2 4 

A 
CRITICAL SECONDS 

- Move back 12 feet from this illustration. FYom 
that position the silhouettes represent a T-33 
aircraft as it would appear to you from the dis- 
tances indicated in the table on the left. The 

4 . time required to cover these distances is given 
in seconds for combined speeds of 360 and 600 mph. 

The blocks on the lower left mark the danger area. 
for the speeds quoted, when aircraft are on a 

A . collision course. This danger area is based on 
the recognition and reaction times shown in the 
table on the lower right. 
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